Tumor-associated macrophages (TAMs) contribute to tumor progression, but it is not clear how they are recruited to tumor sites. Here we showed that periostin (POSTN) was present at high levels in ovarian cancer ascetic fluids and was corre- 
| INTRODUCTION
Ovarian carcinoma is the most common cause of gynecologic cancer death worldwide. 1 Although diverse clinical treatments have been improved, mortality rates have failed to decrease significantly. 2 Accumulating evidence indicates that the potential recurring and metastatic behavior of ovarian cancer is attributable to the characteristics of tumor associated macrophages (TAMs). 3, 4 It is generally accepted that TAMs represent a distinct type of M2 macrophages and show mostly pro-tumoral functions, including the promotion of tumor cell proliferation, invasion, and metastasis. 5, 6 Much clinical data show a close association of M2 TAMs with poor outcome for ovarian cancer patients. 7, 8 However, the detailed mechanisms by which macrophage recruitment occurs during tumor progression are poorly understood.
Periostin (POSTN), a unique, evolutionarily conserved ECM protein, was first identified in a mouse osteoblastic cell line as a cell adhesion protein for pre-osteoblasts. 9 Recent studies have reported that POSTN is involved in promoting tumor progression in many cancers. [10] [11] [12] [13] It has also been shown to recruit macrophages through integrin amb3. 14 Interestingly, POSTN is negligibly expre ssed in normal ovaries, and elevated expression of POSTN is observed in ovarian cancer. 15 Moreover, POSTN accumulates in ascites of ovarian cancer and is absent or very low in ascetic fluids from non-ovarian cancer patients. 16 The above observations suggest the possibility that ovarian cancer cell-derived POSTN might contribute to macrophage recruitment into ascites of ovarian cancer patients.
In this study, we found a positive correlation between POSTN and CD163 + TAMs in ovarian ascetic fluids. The high POSTN level
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and macrophage infiltration suggest to be inversely correlated with relapse-free survival (RFS) for ovarian cancer patients. In vitro studies show that macrophages enhance POSTN production in ovarian cancer cells through transforming growth factor-b (TGF-b Table S1 .
| Flow cytometric analysis
Mononuclear cells were isolated from leukocyte-enriched buffy coats from malignant ascites using density gradient centrifugation and were positively selected by MACS CD14 microbeads (Miltenyi Biotec, Auburn, CA, USA). After MACS isolation, CD14 + cells were stained for FITC-labeled mAb against CD163 and subsequently analyzed through flow cytometry.
| Cell culture and experimental treatments
To generate THP-1-derived macrophages, THP-1 cells were seeded into complete growth medium supplemented with 100 ng/mL PMA for 48 hours. CD14 + monocytes were differentiated into macrophages in RPMI-1640 medium using 10% FBS containing 100 ng/mL recombinant human macrophage colony-stimulating factor (M-CSF) for 7 days.
For Transwell chamber cocultures, THP-1-derived macrophages were seeded into each well of a 6-well plate. A2780 cells were seeded into the upper well. After the coculture for 24 hours, the coculture medium, A2780 cells, and macrophages were collected. As in other studies, macrophages and A2780 cells were separated and cultured alone in 2 mL fresh medium for another 24 hours. The conditioned mediums (CMs) were then collected.
For experiments using TGF-b receptor inhibitor, A2780 cells were pre-incubated with 10 lmol/L LY2109761 for 120 minutes.
Subsequently, A2780 cells were cocultured with THP-1-derived macrophages.
| Quantitative RT-PCR
Total RNA from THP-1-derived macrophages and A2780 cells was extracted using TRIzol Reagent (Invitrogen, Carlsbad, CA, USA), and cDNA was synthesized by reverse transcription. Relative gene expression levels were determined by quantitative RT-PCR using the SYBR Green I methods; the primers are shown in Table S2 . Relative mRNA expression levels were calculated for each gene and each time point after normalization against GAPDH using the DDCt method.
2.6 | RNA interference regulating the recruitment of macrophages, 2.5 lg/mL anti-POSTN neutralizing antibody (NAb) was added into CMs before the Transwell assay. Cells were incubated at 37°C in 5% CO 2 for 24 hours.
The migrated cells on the lower side of the filter were fixed by methanol and stained with Giemsa. Five random fields of each well were photographed and cell numbers were counted.
| Statistical analysis
The statistical analysis was carried out using GraphPad Prism software (version 6). Data are presented as mean AE SD based on triplet experiments. The data were analyzed using ANOVA and Student's t-test (two tailed). Spearman's test was used for the correlation analysis. Kaplan-Meier analysis was used and P-values were determined by the log-rank test. Statistical significance was considered as P < .05. Figures 5D,S1B ). 
| DISCUSSION
Malignant ascites often contain a large number of TAMs, which are correlated with poor prognosis in ovarian cancer patients. 8, 27 However, the mechanism by which TAMs accumulate in the tumor microenvironment remains unclear. In the present study, we found that high levels of POSTN existed in malignant ascites and were cor- A number of studies have reported that POSTN is associated with the promotion of tumor cell migration and invasion. [34] [35] [36] Recent studies have also found that POSTN shows a potent capacity to recruit macrophages. 14 Consistent with these findings, our results
showed that ovarian cancer cell-derived POSTN was involved in macrophage recruitment. In addition, in vitro studies showed that 
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